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General C o m m e n t s My comments on th i s document and proc edure s r e f er enced w i t h i n
are p r i m a r i l y d i r e c t ed at analyt i ca l t echniques and m i n e r a l o g y C o m m e n t s r e g a r d i n g the
v a l i d i t y o f s a m p l i n g me thod s w i l l be s u bmi t t ed by others f r o m USGS I do not comment
here on s a m p l e control issues such as l a b e l i n g s h i p p i n g s torage, s a f e t y , etc which
compr i s e a s i g n i f i c a n t p o r t i o n o f t h i s document
In g enera l , the document is impre s s ive in its bu lk but seems l i g h t on technical content
Much of t h i s d e t a i l i s a p p a r e n t l y i n c l u d e d in other S O P s , one of which I have (SEM SOP)
and have reviewed below Others such as the IR SOP and the Laboratory T r a i n i n g
O u t l i n e I do not have and am t h e r e f o r e unable to comment on at t h i s t ime
My overal l i m p r e s s i o n is that the document was h a s t i l y prepared without adequate
knowl edge o f m i n e r a l o g y , g e o l o g y , asbes tos t e r m i n o l o g y and a n a l y t i c a l pro c edure s
Many of the sect ions, such as the IR and SEM a n a l y t i c a l s e c t i ons , are i n a p p r o p r i a t e l y
d u p l i c a t e d , r e f l e c t a lack o f knowl edg e o f the t e chnique s , and are i n a p p r o p r i a t e for t h i s
s p e c i f i c p r o b l e m Reference s to s t a n d a r d s and s t a n d a r d i z a t i o n p r o c e d u r e s a p p e a r to be
" b o i l e r p l a t e " , and r e f l e c t a lack of t echnical k n o w l e d g e
Of p a r t i c u l a r concern are the f o l l o w i n g 1) Misuse of t e rmino l ogy , which w i l l pre sent an
easy target for anyone look ing to f i n d f a u l t with the methods o u t l i n e d in the do cument , 2)
I n a p p r o p r i a t e use of s t andard s and use of incorrect s t a n d a r d s , 3) i n a p p r o p r i a t e a n a l y t i c a l
c o n d i t i o n s and 4) incorrect equations
Finally, for the most part I have not commented on s a m p l e p r e p a r a t i o n t e c h n i q u e s and
o f f e r the U S G S s a m p l e p r e p a r a t i o n proc edure that i s m p r e p a r a t i o n as an a l t e r n a t i v e
L i s t e d be low are s p e c i f i c comments, in some cases I have sugge s t ed changes
1] Page (pp) 1-1, paragraph (P) 5, last l i n e The major concern of the LAA is the content
oftremolite T h i s sentence uses i m p r o p e r t e r m i n o l o g y and i s too re s tr i c t ive If the m a j o r
concern is asbestos then that should s u f f i c e Delete this sentence
2] Page 1-2, P 5 tremolite rocks change to amphibo l e-nch rocks i
3] p p 2 - l , P 2 , This ore body contained amphibole asbestos fibers change to T h i s ore
body conta ined a m p h i b o l e a sbe s to s f i b e r s wi th c o m p o s i t i o n s i n c l u d i n g t r e m o l i t e ,
a c t m o l i t e , winchi t e , and nch t ent e as d e f i n e d by (Leake, 1997)



4] pp 2-1, P 3, This process boiled the water trapped change to T h i s proce s s
e x p l o s i v e l y vapor i z e s the water contained w i t h i n the mica s t r u c t u r e c a u s i n g the
vermi cu l i t e to expand by a f a c t o r of 10 to 15
5] pp 2-2, P 5, Change tremolite rocks to L A A - c o n t a m i n g rocks
6] pp 2-3, P 4, change tremohte asbestos the form associated with the mined to
t r e m o l i t e and a c t m o l i t e a sbe s to s , varie t i e s c ommonly a s s o c ia t ed wi th
7] pp 3-1, P 2, change tremolite rocks to L A A - c o n t a m i n g rocks
8] pp 3-6, second l i n e , change Visually inspect land use areas for visible vermiculite to
V i s u a l l y in sp e c t land use areas for vermicu l i t e or L A A - c o n t a m i n g rock
9] pp 3-7, P 7, Comment Where i s the IR method?
10] pp 4-4, P 1, Comment 0-1 inch s a m p l e d e p t h is too s h a l l o w
11] pp 6-5, P 7, Comment EPA does not make or p r o v i d e c a l i b r a t i o n s t a n d a r d s for
S E M , EDS or IR, d e l e t e this sentence
12] p p 9 - l , Comment Add reference Leake, e t a l , 1997, Report
13] A p p e n d i x A (A), IR me thod , pp 2, Equation Change Found to Measured change
True to actual
14] A, IR method, pp 3, P 6, 1) The term a s b e s t i f o r m r e f e r s to the p h y s i c a l f o r m of a
p a r t i c l e , i e c r y s t a l l i z e d with the f o rm of asbestos It does not re f er to d i f f e r e n t a sb e s t o s
pha s e s such as t r e m o l i t e , a c t m o l i t e , e t c , nor does the term only a p p l y to asbes tos
mineral s T h i s usage shows a serious mi sunder s tanding of asbestos t e r m i n o l o g y and
compromi s e s t h e in t egr i ty o f t h e entire document 2) Laboratory Contro l S a m p l e s L C S s
are used to check the c a l i b r a t i o n , not the accuracy of the c a l i b r a t i o n s t a n d a r d s 3) ER
cannot count or size f i b e r s 4) Equation at bot tom of page change Found to M e a s u r e d
and True to A c t u a l
15] A, IR method, pp 4, S e c t i o n 4 1,1 don't see the po in t of Laboratory D u p l i c a t e i
S a m p l e s as d e f i n e d here The s a m p l e pr epara t i on as de s cr ibed in t h i s method w i l l not
p r o d u c e a homogeneous s a m p l e , t h e r e f o r e , th i s control w i l l not work

16] A, IR me thod , pp 5, S e c t i o n 4 2, Do to the heterogeneous nature of LAA f o u n d in
the f i e l d , i t w i l l not be p o s s i b l e , with c o n f i d e n c e , to obtain two f i e l d s a m p l e s wi th
cons i s tant LAA concentrat ions T h e s e shou ld ins t ead be p r e p a r e d s t a n d a r d s s u b m i t t e d as
b l i n d s
17] A, IR method, pp 5, S e c t i o n 4 3, Same as above



18] A, SEM method , pp 2, P 1, Comment T h i s is not the IR method
19] A, SEM method, pp 3, P 1, 1) 175 eV is a very poor re so lu t i on for modern EDS
de t e c t or s , a value of 145 eV ( f o r Mn Ka) would be more a p p r o p r i a t e 2) The peak
r e s o l u t i o n must be s p e c i f i e d at s p e c i f i c energies, this is u s u a l l y done wi th Mn Ka and F
K a
20] A, SEM method, pp 3, S e c t i o n 1 1 4, EDS m a n u f a c t u r e s n o r m a l l y do not have a
cri ter ion f o r N a s en s iv i ty
21] A, SEM method, pp 3, section 1 2, Change equation as s p e c i f i e d above
22] A, SEM method, pp 4-7, See comments f r o m IR section
23] A p p e n d i x D, General comment I am concerned about t h i s sec t ion and the d e t a i l s
that are l a c k i n g r egard ing i d e n t i f i c a t i o n criteria (see comment 34, #6), and the
i n f o r m a t i o n that i s being given out by the "Lab Mentors" The f i b r o u s a m p h i b o l e f o u n d
in L i b b y is unusual when compared to "normal" commercial asbe s to s , but it is not
unique Care must be taken not to i m p l y that L i b b y - t y p e a m p h i b o l e s ( a s b e s t o s ) are a
d i s t i n c t c l a s s of minera l s , and that the names " L i b b y - t y p e a m p h i b o l e " or "Libby
a m p h i b o l e asbestos" (LAA) are used only as an a n a l y t i c a l aid and do not creep into
regulatory language Regulatory t e r m i n o l o g y is c o n f u s i n g enough as it is I b e l i ev e it
would be a mistake to add to the c o n f u s i o n by i n t r o d u c i n g more t e r m i n o l o g y that does
not have a prec i se m i n e r a l o g i c a l d e f i n i t i o n
24] M a g n e s i o - a r f v e d s o n i t e does not a p p e a r to occur in f i b r o u s f o r m in the L i b b y
material

Review comments on "Asbes to s analys i s of soil by s canning
e l e c t ron micro s copy and energy d i s p e r s i v e x-ray s p e c t r o s c o p y
EPA-LEBBY-01"
25] S e c t i o n 2 1, Why is t h i s method not a p p l i c a b l e to s a m p l e s c on ta in ing t a l c 7

26] S e c t i o n 5 0, SRMs 1866 and 1867 are not a p p r o p r i a t e for t e s t i n g peak r e s o l u t i o n
T h i s s hou ld be done with p o l i s h e d peak r e s o lu t i on s t a n d a r d s such as Mn and CaF at the
a p p r o p r i a t e energies See 19 above
27] S e c t i o n 6 2, The "squeeeze test" is not a p p r o p r i a t e for th i s SOP D i f f e r e n t m a t e r i a l s
w i l l behave d i f f e r e n t l y r egard l e s s of water content A bet ter method would be to test for
weight l o s s over a s p e c i f i e d t ime period



S e c t i o n 7 1, See comment 14 above
28] S e c t i o n 7 3 Mn standard need not be f r om NIST (NBS), any pure Mn s tandard is
f i n e
29] S e c t i o n 7 4, M a g n i f i c a t i o n C a l i b r a t i o n , +/- 5% is p r o b a b l y too t i g h t for th i s m e t h o d ,
+/- 10% shou ld s u f f i c e In a d d i t i o n to m a g n i f i c a t i o n the aspect ratio s h o u l d be checked
30] S e c t i o n 7 4 , Peak C e n t r o i d , Many o f th e newer in s t rument s don' t u s e A l - C u T h i s
should be done according to manufac turer s s p e c i f i c a t i o n s
31] S e c t i o n 7 4, Reso lu t ion, See comment 19 above
32] S e c t i o n 7 4 , S o d i u m S e n s i t i v i t y , C r o c i d o l i t e i s the wrong s tandard for t h i s test T h i s
test should be p e r f o r m e d on a p o l i s h e d s tandard of known c o m p o s i t i o n such as an a l b i t e
or j a d i t e L i g h t element s e n s i t i v i t y f r o m p a r t i c l e s such as c r o c i d o l i t e w i l l be a f f e c t e d by
p a r t i c l e size, shape, c ompo s i t i on , and substrate contnbution
33] S e c t i o n 7 5, Laboratory control s a m p l e s , A laboratory control s a m p l e for e v a l u a t i n g
c a l i b r a t i o n of the EDS detc tor (and for in t er- laboratory c o m p a r i s o n s ) s h o u l d not be
composed of f i b e r s or p a r t i c l e s It should be a p o l i s h e d , well charac t er ized, c a l i b r a t i o n
s tandard s i m i l a r in c o m p o s i t i o n to the unknowns being a n a l y z e d , i e a m p h i b o l e A good
LCS would b e USGS BIR-1G T h e r e are many other a p p r o p r i a t e m a t e r i a l s a v a i l a b l e f or
L C S s
34] S e c t i o n 7 6, A n a l y s i s procedures , 1) Opera t ing v o l t a g e of 25 kV is too h igh to
ob ta in good EDS re su l t s on smal l a sbe s to s f i b e r s , 2) Au shou ld not be used for c o a t i n g
the s a m p l e s , 3) Measurement at 10X in the SEM is a waste of t ime T h i s s h o u l d be done
with a stereo microscope, 4) What does "asbestos nature" mean? 5) Lower l i m i t for EDS
d e t e c t i o n d e p e n d s on the o p e r a t i n g v o l t a g e and beam current, 6) The s tatement that
nchtente can be d i f f e r e n t i a t e d f r om actmohte and t r e m o l i t e by the presence of Na and K
is wrong Both t r e m o l i t e and ac tmohte can contain Na and K The only g e n e r a l l y
accep t ed way to de termine the d i f f e r e n c e between the phas e s u s ing e lec tron microbeam
techniques is by quantitative chemical ana ly s i s and by d e t e r m i n i n g the crystal s i te
chemistry as described in Leake, 1997, 7) The s a m p l e l o a d i n g method described w i l l
cause charging and create c ond i t i on s that w i l l p rov id e in con s i s t en t r e s u l t s
35] S e c t i o n 9 0, T h e s e equations are not correct The result is not cumula t iv e , it is a
percentage If each i n d i v i d u a l size f r a c t i o n has 20% then the to ta l for the en t i r e s a m p l e
shou ld be 20%, the equation gives a total of 59% If the s a m p l e is 100% asbes tos the
equation gives a re sul t of-200% In general, I don't think th i s t y p e of a p p r o a c h i s '
necessary for this stage of evaluation as we understand it f r o m Jim Chnst iansen, a visual
e s t imate based on the PE s t a n d a r d s should be s u f f i c i e n t if the s a m p l e s are p r o p e r l y
p r e p a r e d



36] S e c t i o n 9 1, A c a l c u l a t i o n for " f l a k e s " is unnecessary T h i s was based on an
incorrect a s s u m p t i o n that f l a k e s w i l l contain abundant a m p h i b o l e w i th in the s tructure
F l a k e s should be treated the same as other p a r t i c l e s
37] S e c t i o n 1 0 1 , Fie ld D u p l i c a t e s , See 17 above
38] S e c t i o n 10 1, Laboratory D u p l i c a t e s , See 15 above
39] S e c t i o n s 10 2 and 10 3, See 14
40] The EDS spec tra should i n c l u d e t y p e of de t e c tor i e Be window, t h i n window, etc ,
the pnmary ac c e l e ra t ing vo l tage , and also a re f erence spe c trum of a p o l i s h e d s t andard
s u c h a s U S G S B I R - l G


